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(2) 



^f*-^©*fiHcBtfE5« Lfcjg 1 ©BflttlBSi: , «■ 

*3H t as<fe#©#fiifci9fBnEfli 2 ©EfitttB t » 
< ^{c^tuetufia^s^^'^-y— ^nmtt^a, ft« 

m i «Jwa#y»iHi ?•>:••• * 

IWEttJM»U18IWS:tWa^h y **©*ft;©fT-ClP]-* 
■i %*#k. L> - lHtEtt A.ftffiEft-1 ©EIrUK* £ S§ 2 © 

ftmfffiPiSi®® 4: HufH*f[Sim^rat-PPiP U 

«frEfftJHa#yuim£H:« wiB^by^^offftfcjtfto 

'ttttAfttt 2 ©EfflttttfcElfii $-£3 Jg 2 ft£ 

lit** 31 h5E^i i»2d>^^tt,' , «tt*sR» : * 
■C, »»*#*l^«ffift^3r£ftfl*» 

[11*94] «TE^W^mK:fltlE**&*tt£2:« 

«ffi*WEH*tai WE*tlRl^Mk:fPlPi-5 - i ft 

tfrESSmkijEll&h. JB'ffi&'^mEXfiOliaMJ:- 
9 'h$ i 'MU£ f j/ ^©wiftflBt ft t> %> » miEii)»m@ £ '= 
«W2*tfo1M®B! I- fWP.skfcmfciS ' li ■c8Eft#-T-#- 
^©^ftfcBlSKPI LfcSg 1 ©ElSH** i , 
«^©*l^fclSlSEWUit'j|S ; 2^©E!Rl««i:; iitiEJfl 1 
t M 2 ©Elft«*©*W©e*©El6i«<BlwEi^i-«* 



30 



tuET^r-f ^^-KiaBKStt. .fltTEBXttKftflftgga 
'^Mt1KfE«r»l3Wy!BWi**a^-f 5 ^^©*JBa 
*UHMT?a«U» ltlEmr»5S^»rat-fi, ltrESft«S«tt 
«A*WE»1 *fe«:JB2©E^l#ttt©-*K:K3&t5 
fc»©«£EftffiET*^4V**-ft^L-CtfrE-*' K y * 
i X©1MWT©WEIif*mttKWiP U'.fcJHaJRJBMK 
li, B*©**l?ma££T*fc+-3«ffiftt&E7'*5 l 

[1**9 7] WET^-f :7**ttW«K©-*iis*tJC: 

DtlERn^atl; 

»«"f5?l©**©WE«ffll b 7 v v 5 * ^ ! ©mMSS©ffi 

- K«JEft«^i-5tfWKi#^t, 
B9Etti»Jig^»ra{=v ME3&B$1ttti£ l llftf!tlElf? 1 *fc 

tuEx-^^^vtcTOPL, ttrBttXDS^unmtc^ hue 

r 4:ft#^i-r?)i«*:«6E«©^flS14?S 

- [n*gf8] t9ES5ffljg*i»K(w, iWBt?JdnBi*a«:» 

* «fc©HuE-y^"'f 5***tmmcy--bW£*,miin 

HfcttBf- hmESrftJieofc^-rsV^-ct&E-*'- h 

U TOE9*-^ 7-<^\mM1rZ> ft i:5|f 
7 Ett©3MRmtt%A^Stt: • ■ " 
[»#«9 ] HuE?iJ^lb#©tt, •fflTEilftffiSKKimi::*; 
^T, MEttRtttt«Aftff l©BlRlttffillwf9!^3JS 
1 iWrE3W*«tt«ftftKr-2 ©SE|S]^flg{c|S^ 

ft «» fc "t-S 7 '£ f± 8 E©© 9Mi«tttt 
[S»*J5l 0J ttiE^ l ©>^v^.t^2©>^^.j± v & 

tf* s s>*-e*fe*fffl^^i>^mjBEft*^-3 r t *<$mt-r 
■ -in 9 EttaamttttA&FSii; 

[Hl*4 1 1 1 iuE?UlgiiJ¥©tt;- ffiE^JtBS^m 
IWE»#ii*«BEa:*lc|(rE»#a*«flEta!tttt 

APi-5, ft^mii-Slt*:^7^^Ll 0©v^tt 
1 o(cE«©3S^m^S*^« 0 
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(3) 



[000 1] 

5 DH.F (Deformed Helix Ferroelectric) ifoft&ffl 
.|OTi*^«T?*»0##ii^lBO«V>DHFK io 

***8*RVDHF}K**i»*^©«»*«felcBB-*- . 
*. 
[0 0 0 2] 

[t£*©&flf] ttRtt£ffiA&&v*SttRtttt%A&^. . 

[o o,o. 3 ] ^(D&mmmm&m^+cDmmwzmi- 

(ir/^^ S /7 p ) J:9*#<a*oEffl:Rtt©;* i eytt 

. [0 0 0 4] ±1BSS-Fi***rffl^SaM*«'tt«9E** 
S***f±, S S-F**«r*0(W«»Jt*rtB* : 

fg^gOTKWALfcfc©-?, BttP«Et?£.a©£3§# 

f©I 1 OBl«0*t«i:tt*O*tt©«£ESrWJlP Ufc i * . . . 

[000.5] . LA»U;--±IES S-F^ASrfflV>53SSI« - 
m2©El^^i<0 2'p©^7 v c(t-Cfc(P, mffi^EPiP - . 
£^jb£it:C|5gIl©fc53^&ff ftfr-ttS - i (ill 

[0 006] r "C, fti£T*fi, P£P**© ^rte^sftsi ' 

«4«ft***^©H*#wft£;ftT*s?K (liquid c 

RYSTALSj • , 1989, Vol.5, NO. 4, ©S1171H&I, > L-^ll 40 

i*s«**ixTv>5.-.i«?»«imttK*ri,- ±ies s — 

Ftt*fcE»JLTDHFlSifti:ffHai-Cl^5. 
[0 0 0 7] DHFffiA&fflV^!ftfrattttA&3taH : - 
DHF«ft«s«tt«3t*.1jo*i«ttT?3l*IIBfc«-; . 

(y-Y tfff 1 ©^rfalclSl.r&^J Lfclg.l ©Efa-. so 



»2©Ei^tttt,-*7>tt. ttft^?©**i*lRl©¥«&«J 
fcEflWWEIR l tl 2 ©*iRi©M©ffi*©*iRi i fc-S 
^IBESlttMIKRiE**!/*.- 
[0 00 8] DHFSi.14, .±|ES S-FttA£Sfc 
9, EA4*fl^*ytttt*L.T^4iivk tMEGltt 
•ffi* i: 5^ i jjs-c* 5 ©T\ . ^aMURM? 1 tMElRUlfc 

.[0009] ::©3ttg«ttffiA&$X?fclVilll&5*3:fT 
*t>*5WB*Sci: Lttl, 4S-W3»t©a*UIHIII] 

[00 10] -u*»u • ±E©«»*ftTf»±v 
^mx\ mm u"</w©»w**«riigii-5 r. tin?* 
.ip«BEiaia*©B8«) fi.t^yy 

fc**fifflfc#JS^$ WE* D H F KA&BtiiD LT t> , 

[00.1 1 ]-•£©* 5.*IH«*r*P?H-5fc«>. »4 
-3 2 7 0 0-2K:tt»-»«J!BM«fcbHE*ft*r-aJB 

1 ©ef6]^« i ».2 ©Eift*6«©— ^iciajfe-t- a fc«>© 

'^ffl'ftimffiSrDH F^Sf-PPiR U •■*©*» 

. [0 012] z.<omm^mxi±. *-fT.©iir*©»*yww 

iw,,®*ii®(c4o©/^i'^srepiD-r5c s= 

;.#ji^<A'^.iattttX?«EE^|^tt*R.-©*|flt>'< 
jv* , 5 *SJ6»|S«SRI— ©JR. 1.- h % 2 © V -ir 

[0 0.1 3] ^©J; 5 4*j«fcJ:*btf» Ii t^2©y 

■fe y. h /</u* {CJ; 9 , DHF Wi &i>mMffimmV fctt . 
HSKiR^*^, ##^^^^©mffi^ Si &iii^ 

fc*a*uiBiB©iii]«»*ixs..«oT. st^mffijc 

-A©WHt».$tt.,.Rrp*^Fri6t45. *7^i, JRl 
[0 0 14] 

©dhf **3H.^-©K«*Sc-ctt, . Bt^mmtf-mttiz 

foofc. #^4 -.3-2. 7 0 0 2 iCgfi^$^fc|g' 

y.-fcs/ h/</V^i@#ii'*/,^^fcAO*.:T» 2-0 
• ©ME/^/v^ 1" ^ , r © ^, «-SKffi M i- I^J: 



5 

*, l Hffi»©*#a*JiaMisft < 4 4 ^ 5 WH t 
[0015] ip38Wtt±EHttte«*T4S*i.fc.<>© 

a*«n»j©ffiiBfl:sr'HriB^i-5 d h f mskm^mi- 

* s t -t z> . ■ ■* , r ©« m am ma pi «t : 9 * $ v 

i us 2 ©eift«ttat/«t»iwottaoteiRi*ffli»4*ivtH 
Ba^5'*^'*y^»ftittt»ft- (dhf) s£,g,£;n<v 

[0 0 1 6] 

[HB£®&1- 5 fc. ft »#iB: ] - ±|B g ft'Sr 5 fc 

r Hfe©*K©Wtefi«&ii;» • Sflfiii fl&EMRolHJHP- ' 

J: »> /h * v ^MU£ tr yj-nmwmt £ t> » MIHPi^mfii 

©*KdK:»ai3cE?llUfcJISioEi«itt«i\ '«ft#^iW 
jjtiUjfo fc'l ilSEW L.fcfg 2 4>E .fittlB t ' IWEWtt*.- -'■ 
i&OM^lc J: 5«fi^©¥i8ttkEyil#Gi:&stttE— :# ■» 
0*i«a"itt*©*i^0Mi4 , '««t 1 M0EiRittttl5:-€:ix j e 
JUB'lRl'f 5*^ * y H£3*RttttM. *r«r*.fc»Hm' ' -■' 

m mm t % rih ' Kt*a rifc*nBM«i«4«*a» 

^<S#W'*oa*Ull!IHJ«:, iifr»iiiR»nfli«»il^« ' 
WIStWWiWUillMSrWrlE^h y **©**©ff- 
"CIBI-^W 5 U> mrfEJfoftSrMfESg 1 ©EfiuWft 
i'»2©El*I«li'©'>*< t t-*©til^«t5U>' 

•EfOM»UIBMK:tt\ WiEThy^^ofTftl!:*<to*i : « 
[001 7]-'±eBWSr»«i- *fc«>; r.©3»Wfc*»*» . 
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(5 

TSBE'jfcSHs-flS— TJCO* fa fcBHcEyO Lfcgli '©EfiUKflS 
t ; '«fi'^#te#©#fifcl*l3?E*l L'fcjg 2 ©ElRJtt 
flit. DtnEJB-1 tSB2CElRl*a©'PMWtt*©Et6i« 
fBfcEfa*5#**y'tt3M*mi4K*; Sr«*fc3*fim. 

'1ltrEr*7V:/*^K:*ittSav itr 

EBXCSfrtftttfiaftttlM i ffiEtiMflSttffiM i S 

left, jtne3ftMtt%A«rffiES l * ©BlSltt 
«©-#R:R^5fcft©*ffi«rirET*7V ^iff^fc 

Ky *-*©**fT©tfrE»!fcm«n:BJ;&n 
1*JtMIJR»lMlJ:f± v - Pi^roa^pgplci^DX^ki- 

[0 0 1-8] JiiE*fi£lci3^-C, -|n)Blfl:«ffi«:» «** 
IS 1 ©ElftttHBK:«3t^« *E 1 (Ds<;ux t< #2 ©El^I 
• 4KJ&fclS:j£1-5 jR 2 ©_>-</u^ 4:**; fulfil l'tf 2© 

[0019] m»5ifi«r B ^c v ».#a*«£Efc«ttjjsa» 

■<?ivo|ft*Hltis<St l i ^itiff fcfi&Ett A'£ WiP-f 5 J: 

Mfc, -iStrE»ift"^f-«riitrEJ|S'l *fcttfS2©Elft«1»© 

WJR«SlERl*P*550JBtt#«, 3&>e>«J5fc*tb-« 0 .... 
[0 0 2 0] -. 

tt«*^«rE»i*fct±»2oEisi*ttt; sp*>, 

SrM<i-5r t *ST*# 5 0 WM-fkWBE** iff 2 ©/< 
[0 0 2 1 ] 

[0 0 2 2l ; Z.<D$mnJffi&&&m%k=f-\*.T? ; rjzf 
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7 

3 K^£;H,*:T?7M 4 t h V 

[0 0 2 3] T^x-<y^4(4. .9i*.tls WtHh9^ 
(«T, TFT) *»fe««StuS. TFT4I1 

[00 2.4] Sfcfc, TMElKitt* B3 5R:*^-J:5 

%y4^ 6dSB2i^^tv-CV^S 0 #F.TF40^-H 

[00 2 5].y- K7^f^5»i, AMIS »tHtffK 
f±JSS«6-a.*^L-cyilK9-</5 WIWttEfc) 2 2 (C® . 

[0 0 2 6] i: ^- K7^V5tt^$|5 5 a Sr^^TTF- 

©— SSffBfc&^-C T F T 4 © y — *®Sfc:8&j&£;h,-ci, 
[0 0 2 7] H4jC*5V^-C, -h{H!l©St£ (JWT> ±» 

fcfcifcfcSffifS© l tfc©«ffia»£>#lric£;h„ — 
«JEV.0*Sfpjg$HTt^ o , • ' 

[ 0 0 2 8 ] TMfo 1 t ±S« 2©«tt»J«B5K»±s * 
*v?HElS]JK8 , 9 .6>n-CV>5. - EftJ8£8 , 9 fi 

#1)4$. ymnmm&ft^t&^btezfc^ufaWkX* 

[0 0 2 9] 1 k.±m& 2 f±, . *©*«*» 

^^XftWcDis-^ttl 0&frlsX]&m£frX&<9 . 
1 , 2 MO f.— A-tt 1 O.^HSftfcWWIwtt** 1 1 # 
ttA$^"Cl/^o ifoHl 1 it, % 4 =7 fr* * t *r A . 
CtB^JSt'y^^MS^l » 2©WHJ:5/h*<, 

fy^dS. "TMSioaSTfeST O Onnr-4 0 Onms 
(0>Rf£, 4 0 0nnrv3 0 Onm): Xh<0\ §38#1&- 
3-y7^/l'^2 7S/j:^l,4 5' (S* 
*.L<-tt» 2 7* ^^L3 0* ) - ©ttK^jftft&j£4fe? 



*»&fc5. H4te#vyC v f9F*.1.2ttWfflEl, 
2©WJ|«fc«*fl^aail!fc¥*y?W**U £©=¥■* 

yTtt i 2 fi«a*tA««rtfc££#iircEit£*t-c^ 

[0 0 3 0] DHFifoFsl 1 fix ■p jyfr** t^r-i v 
^Cte^^.5JB«5tOJi«)«fe»«rElSlJS8» 9 ©Eft 

Bf^(OfiSJ;.t)«V^mjESrPPiPLfct#; DHFifoftl 1 

5JSlOfiiRittat«Eill^«ste*l6llcEl6ji-SJB2© 

ffitiffifem.£ Ote^WfEfc^iPHiMHi 3 i: 7 
Micppap-Uti # DH F-ffiJjL 1 1 «>*W!#5tf - i 

. CT, »l4»20El6i*jfto.'t'M©«tttt*S. 

[o o 3 1] m^7ikM^-(D±T\at. -tt<omytmi 

20 3, 1 4^E«§HT^5„ <S3t£l;3., l : .4©3Siitt 
. Ml liofti^oEftAlfilfc^C-CK^iix-cv^ 

[ 0 0 3 2 ] OKfctfc 1 3 , 1 4 0SiifftiDHF^S 1 

1 ro?KS^coSBr6]^rSl t »JI#£EI 6 4r#fi8 btTSiBJ 
i-?)o 06 (a) -nm 4.K*JV VT ±«0.©«3t*. («T> 
•±fi!3tt£) l:.4©S-ii$il .4 a-Sr^bx • (b) . liDHF 
IKA.1. 1 <OM<l k$5 2 ©EiRl^ffi{-*5»t5^fB^©@a 
|pj*|S]-l.l--a,v .1 .l..b : 4rjj*U-..> (x ). i±BI4tct3^TT 

3« mvmytfa (ht, ■ T«3t*s) 1 3 vmmn 1.3 a s:^ 

[ 0 0 3 ,3 ] — ^0«tt-C*»r5<6»tti«^©flft£Jl±0 
WESr^JPUfc^.DH-Fffi^ Mil -® 1 coEfitfcfig 
KA^ttiae (b) fcSOfc-esrfjB i ©Eiri 

^1^.1 1 aKElRl-t-a.-'ll&*«?*tt^*»o|ft»fll3»0f3e 
■ ©1tt£il±0«£E4rHlJPLfci*,'DHFtt*l l»i^2 
©Elfil*t«ifc*9» -«ft^»±BI6 (b) '|c«*TS%-f 
B2©E^lSl^Eln]-r^c ^1 ©SaiPj^li] 1 1 a i|g 

2 ©E|6J^-|6] 1 1 b t ©i 1 6 f4> DHFM 1 1 <D 
40 «3gl::J;oTM&-5# N 2 5* ~4 5' a 

^L<f±2 7°.~4 5° tfc5. 
[ 0 0 3 4] — *fr©fl«te«l 3, 1 4©.5 ^, .-^WiH 
±!H?tSl 4©aiSWl.4 a.tt, DH F 
j^ftl 1 ©2pWE(6]^|fi] 1 1 a,. 1.1. b©— 35. Wz. 
t£, m2 ©Efa^fa l. 1 b.t BI3fJFfi;K*-oT*S9 » 'ftfi. 
*©Tffl)t ! E 1 3:©Sa§tt:r 3 a fiv -J^<Bpt*E>l; 4 ©S; 

iBM-i-4 -a.teiafaaEU-c^s. : 
- [0.0*3*51,18 6 izm-tx, o 3 ^ • 1 4 ©»ia • 

: so ■ ©iai^^-fei iya.,Jc:E[6] $*fc^jc®ii^*sa;i> ii5 < 
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(6) 



UK) 45. 

[0 0 3 6] i-4fct>, ttft^as* i ©eifij'arfa i l 

Jfefl D H F 1" 1 ©OHteflUH #EtiHB% 1 * 

Wfia^#JIS2©iEfoajft] r i b ^[6]v>fctt«8x- 

f±,' Xltfla©ffi)t«Sriio^:iliitl<H3t«:DHFJSS 1 1 
©«3fcflUB«:K£A/i?*rti\ WMM%<DSi*9Ubmt: 

[ 0 0 3 7 J ^(i, ±i^jft©9ttHtl£ttiRi£*%*-?-© ' 
WB*ft*H , lV : H2'«r#flBLTI!lWi-a.' HI 1 f±, r. 
©Sat«©***'*»ll©ft*©»KfT- ;; 'JISK+ 7fT 

(K= 8 n +1 , n tto'"*/tl±3E©jEf»:) ©Biii®@3 
fcWto S Ji5 «EESt#V B2H:, f 1 fr~3g 1 6 ff©^ 

©SJEEj&^Sr^-f. 

[oo 3"rfr*Sllt«K:j3V^-ct±,-'^1?©liai 

s^-O') ©wuhimj' a«un!9K»in 

o) ©ffT*P)-^-f 5 Vy*Tfc 9\ fegjaRXBIRlMlTfe" 

JHMtr-tix-eixJIBnOA-t- te.-^'Sj.W ©*n 
j/ H^#U "IMIWaBM©**©*'!* 'yhSr»#ii' 
'■&/<ji>xT?'4<6fMnmwib l, "&g93&8!M©ffi¥©* 

a y K^tftii^A-XP 4 te*t*.4*t«/*A'.* P 3 © 
EJWPWrat U ■WJHWR»M©«¥©:* o y h£DHF 
tSAl l£M2©ISl6]:|£ffitcf£Jg-r3fc«>©y-fe-y h/< ' 

->v* p'2 ©wjnjHra h u- tu»a^^©itr^©^ n y 

• h £ !) ir y V'*>v*?2 \zftirZ>ffi&><;i>7. p i ©TOd 

[00 3 9] Si\ 0 2 (a)'~ (d) k:«i"J:5K. 
S& 1 fr~*' 8 *T©B*©'M#!a*#!Nfc , • fT K 7 >f /< 2 
lfi^lff~^8tT©y- h7-Yy5I^IC^- 
/W^&PH&p-U ^ lff~^8fT©TFf 4£PJB$l£:*->' 
$-ti:5„ rorfl."37AK7''f^2 2fi1"'< ; r©'7 :f — ^ 
7^>-6Jc; BI2 (h) fc*1-J:'5l^ jEW4©*S1 y 

•fey h^/W^P 1 kfk®&.<DW2 y-fey ■h^VV'^P 2Sr 
fWJP-f-So ■ JS 2 y -fe y P 2 ttttA****-?-© t 

xf!l^tJ!t<tfeftR:, DHFSSAl 1**2©E 
.JM*«tK3ei-«fc»©^^-cas>9\ r."©JB2 yiry 
hs<;l>x p 2 ©mffiflt- V R»±«&#^-©te t /^if<0* 
*W*JB2©*|rH 1 btCga?IJi-5©tC+^/<cfflT*fc5 0 ' 
& 1 y fe y h^/V* P 1 fi^ 2 y -fe y K/^U* P 
2©PP*PICJ:!PDHF^1 iltaitWE^^Fo-C**-' 
d^©Srttk-r5fc*©/^^-cfc!5, ^1 y-fey h/*:' 
P l i JR-2-y -fe y h AW** P 2 ©«ffif±Jft#|lt W 



/0 

[0 0 4 0] fc*S, r^6><&/^^P 1 , P2©ittS 

ttlSJixS^- h/^^c/<;U^(S|j:7'-^7'l' I; 
^$tt5^°/v^.>pj-©^V^tS«t DSfe^o 
^^©^^©^^^©iJEEU'^i'SriEStJc^iii^©^!: 
(B9K«tt3 % *fr&]ll@7, DHFfe B Bl l ; 'i^MS 

• ^©/Vv^ffi©^^^'^*. ' " ; '- " 

[0 0 4'l] V— Y'*^*&ir'7-t%k. h^y's 1 ** 
4-t*7b\ : -*lff-JB8fT©#HSH©at'*ttC : «20 
y-fey hy^v^P 2©mffi-VR{d|5|^UV»mj±?r^ 

20 [oo4 : 2] tot, m?T©H*©ft8!a#gnffltfH 

*ftU frY'9-j'<2 l tim iff nP—b 1 ? 5 

fcTFT (SltfCTFT) 4*S^>"t-5o — UK 

7-T^2 2ii#f-^7-fy|:; *'iff ©»*©**» 

p 4 iMflt^^ P 3-'*raiflni-«. 
' P3ii«#iS^/^P4©TOP(wJ:9DHF^l 1 

so -©^JESr^i-S. i©SEtt«t»'tt; *#ii^mJEEVD 
©ft/HitSrSJEEV O i: U *7CffiVmaxSr^ 2 y -fe y N 
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(57)Abstract: 

PURPOSE: To enable an active matrix type ferroelectric liquid crystal display: 
element using a DHF(deformed helix ferroelectric) liquid crystal to perform a clear 
gradation display and to shorten a writing time. 

CONSTITUTION: A selection period of a: pixel ofievery row is divided into the first 
term selection period' and the latter term selection period. In the first term 
selection period, a voltage -VR sufficient for unbinding the helical structure of the 
DHF liquid crystal and the voltage VR having a polarity opposite to and an absolute 
value equal to the voltage -VR is applied to the liquid crystal in the prescribed 
order, and -the display element is set to a blanking state. In the latter term 
selection period, a compensation voltage -VD and a write voltage VD are applied to 
the liquid crystal successively, and the gradation of the pixel is set to the display 
gradation. The write voltage VD is changed according to the display gradation, and ;^>i^j^gw» 
the compensation pulse is a voltage having the polarity opposite to and the . 
absolute value equal to the write voltage VD. The first term selection period is set to the pixels of plural rows at 
, the.same^timing, and.the latter^tenn .selection-period Jsset at.the^timing different from each, other.f or. every row. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate with which two or more arrays of the thin film transistor connected to the pixel electrode 
and the pixel electrode were being carried out steadily at the shape of a matrix, It is arranged between the 
substrates of another side in which the counterelectrode which counters said pixel electrode was formed, and 
these substrates. The 1st orientation condition which the liquid crystal molecule arranged mostly in one direction 
according to the electrical potential difference which had a layer system and the spiral structure of a spiral pitch 
smaller than spacing of said substrate, and was impressed between said pixel electrodes and counterelectrodes, 
The non-memory nature ferroelectric liquid crystal which changes orientation into the 2nd orientation condition in 
which the liquid crystal molecule carried out the **** array in the direction of another side, and the middle 
orientation condition that the average array direction of a liquid crystal molecule becomes between one [ said ] 
direction and the directions of another side by distortion of said spiral structure, respectively, The selection 
period of each pixel which consists of said pixel electrode and counterelectrode, and said ferroelectric liquid 
crystal inserted into them in the actuation approach of a preparation ************** display device A selection 
period is made into the same timing in two or more lines of said matrix said first half in the first half including a 
selection period and an anaphase selection period. The initialization electrical potential difference which sets said 
liquid crystal as said 1st orientation condition and one [ at least] condition of the 2nd orientation condition is 
impressed between said pixel electrodes and said counterelectrodes. At said anaphase selection period The 
actuation approach of the ferroelectric liquid crystal display device which considers as different timing for every 
line of said matrix, and is characterized by what the write-in electrical potential difference which changes 
according to display gradation is impressed for between said pixel electrodes and said counterelectrodes. 
[Claim 2] Said initialization electrical potential difference is the actuation approach according to claim 1 
characterized by what the 1 st pulse which changes the orientation of said ferroelectric liquid crystal into the 1 st 
orientation condition, and the 2nd pulse which changes the orientation of said ferroelectric liquid crystal into the 
2nd orientation condition are included for. 

[Claim 3] Said the . 1st and 2nd pulse are the actuation approach according to. claim 2-that a :polarity- is . 
characterized by being opposite and an absolute value having an equal electrical potential difference. 
[Claim 4] Claim 1 characterized by impressing said write-in electrical potential difference, and said write-in 
electrical potential difference and a compensation electrical potential difference with an equal absolute value with 
a reverse and polarity between said pixel electrodes and said counterelectrodes at said anaphase selection period 
thru/or the actuation approach of any one publication of three. 

[Claim 5] Said initialization electrical potential difference is claim 1 characterized by being the electrical potential 
difference which sets the display of said liquid crystal display component as a black condition thru/or the 
actuation approach of any one publication of four. 

[Claim 6] The substrate with which the active component connected to the pixel electrode and this pixel 
electrode was being steadily arranged in the shape of a matrix, It is arranged between the substrate of another 
side in which the counterelectrode which counters said pixel electrode was formed, and said substrate. The 1 st 
orientation condition which the liquid crystal molecule arranged mostly in one direction according to the electrical 
potential difference which had a layer system and the spiral structure of a spiral pitch smaller than spacing of said 
substrate, and was impressed between said pixel electrodes and said counterelectrodes, The ferroelectric liquid 
crystal display device to which the liquid crystal molecule equipped the orientation condition of the middle 
arbitration of the 2nd orientation condition which carried out the **** array, and said 1st and 2nd orientation 
condition with the non-memory nature ferroelectric liquid crystal which carries out orientation in the direction of 
another side, It connects with said active component and said pixel electrode is chosen in the anaphase selection 
period of timing different a selection period and said first half from a selection period in the first half. Said first 
half at a selection period The electrical potential difference for setting said ferroelectric liquid crystal as one side 

-2- 



of said 1st or 2nd orientation condition is impressed to said pixel electrode of the multi-line of said matrix through 
said active component. The ferroelectric liquid crystal display characterized by equipping an anaphase selection 
period with the driving means which impresses the electrical potential difference which changes according to the 
display gradation of a pixel to said pixel electrode through said active component. 

[Claim 7] Said active component consists of thin film transistors connected to the pixel electrode with which the 
end of a current path corresponds. Said driving means The gate line connected to the gateof two or more of said 
thin film transistors of a corresponding line, The data line connected to the other end of the current path of two 
or more of said thin film transistors of a corresponding train, The line driving means which supplies the gate 
voltage which makes said thin film transistor turn on to said gate line of the line said first half at a selection 
period and said anaphase selection period, The initialization electrical potential difference for setting said 
ferroelectric liquid crystal as one side of said 1st or 2nd orientation condition at a selection period is impressed 
to said data line said first half. The ferroelectric liquid crystal display according to claim 6 characterized by what 
said anaphase selection period is equipped with the train driving means .corresponding to said display gradation 
which writes in and impresses an electrical potential difference to said data line for. 

[Claim 8] It is the ferroelectric liquid crystal display according to claim 7 which impresses said line driving means 
to said gate line at said anaphase selection period to timing which is different in said gate voltage in said 
anaphase selection period by said line driving means's impressing gate voltage to said two or more gate lines 
simultaneously at a selection period, and said train driving means impressing said initialization electrical potential 
difference to said data line.^and is characterized by what said train driving means impresses said write-in 
electrical potential difference to said data line for said first half. 

[Claim 9] Said train driving means is a ferroelectric liquid crystal display according to claim 7 or 8 characterized 
by what the 1st pulse which sets said ferroelectric liquid crystal as the 1 st orientation condition, and the 2nd 
pulse which sets said ferroelectric liquid crystal as the 2nd orientation condition are impressed to said data line 
for in a selection period said first half. 

[Claim 10] Said the. 1st pulse and 2nd pulse are a ferroelectric liquid crystal display according to claim 9 with 
which a polarity is characterized by being opposite and an absolute value having an equal electrical potential 
difference. 

[Claim 11] Said train driving means is claim 7 to which it is said write-in electrical potential difference and 
reversed polarity, and an absolute value is characterized by what an equal compensation electrical potential 
difference is impressed to said data line for with said write-in electrical potential difference at said anaphase 
selection period thru/or the ferroelectric liquid crystal display of any one publication of ten. 

[Claim 12] Said driving means is claim 6 characterized by setting said ferroelectric liquid crystal display device as 
a dark condition in a selection period said first half thru/or the ferroelectric liquid crystal display of any one 
, publication of_l1v v — .-.:,-.^^-vr.. -w. - ■. .v. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the actuation approach of the short DHF liquid crystal display of 
write-in time amount in which a gradation display is possible, and a DHF liquid crystal display component 
especially about the actuation approach of the liquid crystal display using the DHF (Deformed Helix Ferroelectric) 
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liquid crystal which is a kind of a ferroelectric liquid crystal, and a liquid crystal display component. 
* > [0002] 

[Description of the Prior Art] The ferroelectric liquid crystal display device using a ferroelectric liquid crystal 
attracts attention in respect of a high-speed response and a large angle of visibility being obtained etc. as 
compared with the liquid crystal display component in TN mode in which a pneumatic liquid crystal is used. 
[0003] Research on utilization of this ferroelectric liquid crystal display device was conventionally done for the 
ferroelectric liquid crystal with which the spiral pitch of the chiral smectJc C phase called SS-F liquid crystal has 
the memory nature (bistability nature) of an orientation condition more greatly than substrate spacing (eel gap) of 
a liquid crystal device. 

[0004] The ferroelectric liquid crystal display device using the above-mentioned SS-F liquid crystal It is what 
enclosed SS-F liquid crystal between substrates where the spiral structure is vanished. Two orientation 
conditions with the 2nd orientation condition when impressing the 1 st orientation condition when impressing the 
electrical potential difference of one electrode and the polar electrical potential difference of another side by the 
interaction of applied voltage and the spontaneous polarization of liquid crystal are acquired. The permeability of 
light is controlled by the polarizing plate of the couple arranged to the orientation condition [ of this liquid 
crystal ], incidence [ of a component ], and outgoing radiation side, and it displays. 

[0005] However, it is made difficult to make the display in which the ferroelectric liquid crystal display device 
using the above-mentioned SS-F liquid crystal changes permeability, and gradation is shown since the orientation 
condition of liquid crystal is in two conditions of the 1st orientation condition and the 2nd orientation condition 
and one of orientation conditions is maintained also in the state of no electrical-potential-difference impressing 
perform. 

[0006] so, recently, development of the possible ferroelectric liquid crystal display device of a gradation display 
inquires — having — **** — "LIQUID CRYSTALS", 1989, Vol.5, and NO.4, Using the ferroelectric liquid crystal 
with which the spiral pitch of a chiral smectic C phase does not have the memory nature of an orientation 
condition smaller than substrate spacing of a display device is proposed as indicated by the 1 171st page thru/or 
the 1 177th page. This ferroelectric liquid crystal is called DHF liquid crystal in distinction from the above- 
mentioned SS-F liquid crystal. 

[0007] After DHF liquid crystal has had spiral structure, it is enclosed between substrates by the ferroelectric 
liquid crystal display device using DHF liquid crystal. It responds to the electrical potential difference impressed 
to inter—electrode [ which counters on both sides of a liquid crystal layer]. DHF liquid crystal The 1st orientation 
condition which the direction of a major axis of a liquid crystal molecule (director) arranged mostly in the 1st 
direction, the 2nd orientation condition in which the direction of a major axis of a liquid crystal molecule carried 
out orientation in the 2nd direction mostly, Or it is set as the medium orientation condition that the average array 

- - of thedirection of a major axis of a liquid, crystal molecule serves^as said 1st [thejandthe direction, of the = ... 

arbitration between the 2nd direction. _ . 

[0008] Unlike the above-mentioned SS-F liquid crystal, the memory nature of an orientation condition does not 
have DHF liquid crystal, but since it can take a medium orientation condition, if during a non-selection period 
maintains a medium orientation condition, a gradation display is possible for it. 

[0009] As the actuation approach of making a gradation display performing to this ferroelectric liquid crystal 
display device, how to impress the electrical potential difference (write-in electrical potential difference) 
according to the gradation which should be displayed on the selection period (write-in period) of each pixel to 
each pixel is considered conventionally. 

[0010] However, by the above-mentioned actuation approach, a write-in electrical potential difference and the 
transmission of a pixel did not correspond, and control of gradation was impossible and was hardly able to realize 
the gradation display of practical use level. Even if the optical property- (relation between applied voltage and - 
permeability) of DHF liquid crystal has a large hysteresis and this generally impresses the electrical potential 
difference corresponding to display gradation to DHF liquid crystal simply, it is relation with the electrical potential 
difference impressed before it, and is for gradation not to become settled uniquely. 

[001 1] In order to solve such a problem, the initialization electrical potential difference for once setting DHF liquid 
crystal as one side of the 1st orientation condition and the 2nd orientation condition for every selection period is 
impressed to DHF liquid crystal, and the actuation approach according to an indicative data which writes in and 
impresses an electrical potential difference is indicated after that by Japanese Patent Application No. 4-327002. 
[0012] By this actuation approach, four pulses are impressed to a pixel electrode at the selection period of the 
pixel of each line. That is, an active component is turned on, when an absolute value carries out sequential 
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impression of the 1st [ same ] and the 2nd same reset pulse, and the write-in pulse which has an electrical 
potential difference corresponding to display gradation and the write-in pulse is impressed, although a 
compensation pulse with the same absolute value of an electrical-potential-difference value differs from a 
polarity with a write-in pulse and reversed polarity. 

[0013] According to such a configuration, spiral structure is set as a solution beam condition for DHF liquid 
crystal by the 1st and the 2nd reset pulse, and the electrical potential difference of a write-in pulse is held after 
that during a non-selection period at each pixel. Therefore, while the gradation corresponding to a write-in 
electrical potential difference becomes settled uniquely, the gradation is maintained for one frame and the 
gradation display of it is attained. Moreover, since the 1st, the 2nd reset pulse and a write-in pulse, and a 
compensation pulse are offset, respectively, a dc component is not generated on the electrical potential 
difference impressed to DHF liquid crystal. 
[0014] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the actuation approach of the conventional 
DHF liquid crystal device, display gradation did not become settled uniquely but there was a problem that a 
gradation display could not be performed, substantially. Moreover, by the actuation approach indicated by 
Japanese Patent Application No. 4-327002, in order to make it applied voltage not contain a dc component, it 
writes in with a reset pulse and, in addition to a pulse, two amendment pulses are needed. For this reason, the 
data which reversed the bit from the same content at each selection period needed to be transmitted twice to 
the driver, and the configuration of a display control and a driver was complicated. Moreover, there was also a 
problem that it was necessary to impress four pulses to a data line for every selection period,. and a selection 
period became long, consequently the write-in period for one screen became long. 

[0015] This invention was made in view of the above-mentioned actual condition, and the configuration of a 
display-control system is comparatively easy, and it aims to let it offer the gradation method of presentation and 
the DHF liquid crystal display of a DHF liquid crystal display component which enable shortening of the write-in 
time amount of one screen. Moreover, this invention can make a clear gradation display perform to the 
ferroelectric liquid crystal display device of an active matrix using the non-memory nature ferroelectric liquid 
crystal (DHF) liquid crystal which has a spiral pitch smaller than substrate spacing, and changes orientation into 
the 1st orientation condition, the 2nd orientation condition, and the orientation condition of middle arbitration 
according to the electrical potential difference to impress, respectively, and aims at moreover offer the actuation 
approach of the short liquid crystal display component of write-in time amount, and a liquid crystal display to it. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the actuation approach of the 
ferroelectric liquid crystal display device concerning this invention The substrate with which two or more arrays 

of the thin. film transistor connected- to the. pixel electrode, and, the! pixel electrode were, being carried .out.steadily 

at the shape of a matrix, It is arranged between the substrates of another side in which the cpunterelectrode 
which counters said pixel electrode was formed, and these substrates. The 1st orientation condition which the 
liquid crystal molecule arranged mostly in one direction according to the electrical potential difference which had 
a layer system and the spiral structure of a spiral pitch smaller than spacing of said substrate, and was impressed 
between said pixel electrodes and counterelectrodes, The non-memory nature ferroelectric liquid crystal which 
changes orientation into the 2nd orientation condition in which the liquid crystal molecule carried out the **** 
array in the direction of another side, and the middle orientation condition that the average array direction of a 
liquid crystal molecule becomes between one [ said ] direction and the directions of another side by distortion of 
said spiral structure, respectively, The selection period of each pixel which consists of said pixel electrode and 
counterelectrode, and said ferroelectric liquid crystal inserted into them in the actuation approach of a 
preparation ************** display device -A selection period is made into the same timing in two or more lines 
of said matrix said first half in the first half including a selection period and an anaphase selection period. The 
initialization electrical potential difference which sets said liquid crystal as said 1st orientation condition and one 
[ at least ] condition of the 2nd orientation condition is impressed between said pixel electrodes and said 
counterelectrodes. At said anaphase selection period It considers as different timing for every line of said matrix, 
and is characterized by what the write-in electrical potential difference which changes according to display 
gradation is impressed for between said pixel electrodes and said counterelectrodes. 

[0017] In order to attain the above-mentioned object the ferroelectric liquid crystal display concerning this 
invention The substrate with which the active component connected to the pixel electrode and this pixel 
electrode was being steadily arranged in the shape of a matrix, It is arranged between the substrate of another 
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side in which the-counterelectrode which counters said pixel electrode was formed, and said substrate. The 1st 
* orientation condition which the liquid crystal molecule arranged mostly in one direction according to the electrical 
potential difference which had a layer system and the spiral structure of a spiral pitch smaller than spacing of said 
substrate, and was impressed between said pixel electrodes and said counterelectrodes, The ferroelectric liquid 
crystal display device to which the liquid crystal molecule equipped the orientation condition of the middle 
arbitration of the 2nd orientation condition which carried out the **** array, and said 1st and 2nd orientation 
condition with the non-memory nature ferroelectric liquid crystal which carries out orientation in the direction of 
another side, It connects with said active component and said pixel electrodeiis chosen in the anaphase selection 
period of timing different a selection period and said first half from a selection period in the first half. Said first 
half at a selection period The electrical potential difference for setting said ferroelectric liquid crystal as one side 
of said 1st or 2nd orientation condition is impressed to said pixel electrode of the multi-line of said matrix through 
said active component. It is characterized by having the driving means which impresses the electrical potential 
difference which changes according to the display gradation of a pixel to said pixel electrode through said active 
component at an anaphase selection period. 

[0018] In the above-mentioned configuration, the absolute value of the electrical potential difference of said the 
1st and 2nd pulse is equal including the 1st pulse by which an initialization electrical potential difference sets 
liquid crystal as the 1st orientation condition, and the 2nd pulse set as the 2nd orientation condition. 
[0019] You may make it impress a write-in electrical potential difference and a compensation electrical potential 
difference with an equal absolute value with a reverse and polarity to said liquid crystal at an anaphase selection 
period. An active component consists of thin film transistors. A driving means Moreover, for example, the line 
driving means which supplies the signal which makes said thin film transistor turn on in said first half of a 
corresponding line to said gate line corresponding to a selection period and said anaphase selection period, The 
initialization electrical potential difference for setting said liquid crystal molecule as one side of said 1st or 2nd 
orientation condition is impressed to a pixel electrode through a thin film transistor in the first half at a selection 
period, the train driving means corresponding to said display gradation to an anaphase selection period which 
writes in and impresses an electrical potential difference to a pixel electrode through a thin film transistor — 
since — it is constituted. 
[0020] 

[Function] Since a ferroelectric liquid crystal is set with an initialization electrical potential difference to said the 
1st or 2nd orientation condition, i.e., the condition of having dispelled the spiral structure of a ferroelectric liquid 
crystal, according to the above-mentioned configuration, when a write-in electrical potential difference is 
impressed after that, display gradation becomes settled almost uniquely. Therefore, a gradation display is attained. 
By making a selection period into the same timing in two or more lines in the first half, write-in time amount can 
be shortened, as-cornpared. with the .case, where, a selection period is^prepa red .for every, line Jn.the.first half.. The ,._ 
dc component of the electrical potential difference impressed to liquid crystal is removable by making an 
initialization electrical potential difference into the 1st and 2nd pulse pair, and impressing a compensation 
electrical potential difference to liquid crystal. 
[0021] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. First, the 
configuration of a ferroelectric liquid crystal display device by which display actuation is carried out by the 
actuation approach of this invention is explained. It is the top view of a substrate in which drawing 4 formed the 
sectional view of a ferroelectric liquid crystal display device in, and drawing 5 formed the pixel electrode of said 
liquid crystal display component, and the active component. 

[0022] This ferroelectric liquid crystal display device is the thing of an active matrix, and array formation of the 
active component 4~cbnnected to the lower pixel electrode 3 transparent to a substrate (henceforth, bottom 
substrate) 1 and the lower pixel electrode 3 in drawing 4 among the transparence substrates (for example, glass 
substrate) 1 and 2 of a couple is carried out at the shape of a matrix. 

[0023] The active component 4 consists of thin film transistors (following, TFT). TFT4 consists of the source 
electrodes and drain electrodes which were formed in the gate electrode formed on the substrate 1 , and the gate 
electrode on wrap gate dielectric film, the semi-conductor layer formed on gate dielectric film, and the semi- 
conductor layer. 

[0024] Furthermore, as shown in the bottom substrate 1 at drawing 5 , the gate line (scan line) 5 is wired by the 
space of the pixel electrode 3, and the data line (gradation signal line) 6 is wired between the trains of the pixel 
electrode 3. The gate electrode of each FTF4 is connected to the corresponding gate line 5, and the drain 
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electrodfe is connected to the corresponding data line 6. 

[0025] The gate line 5 is connected to the line driver (line actuation circuit) 21 through edge 5a t and a data line 6 
is connected to the train driver (train actuation circuit) 22 through edge 6a. The line driver 21 impresses the gate 
pulse mentioned later, and scans the gate line 5. On the other hand, the train driver 22 receives an indicative data 
(gradation data), and impresses the data signal corresponding to an indicative data to a data line 6. The detail of a 
gate signal and a data signal is mentioned later. 

[0026] The gate line 5 is covered with the gate dielectric film (transparent membrane) of TFT4 except for terminal 
area 5a t and the data line 6 is formed on said gate dielectric film. The pixel electrode 3 is formed on said gate 
dielectric film, and is connected to the source electrode of TFT4 in the end section. 

[0027] In drawing 4 , each pixel electrode 3 of the bottom substrate 1 and the transparent counterelectrode 7 
which counters are formed in the upper substrate (henceforth, top substrate) 2. A counterelectrode 7 consists of 
electrodes of one sheet of the area covering the whole viewing area, and the fixed reference voltage V0 is 
impressed. 

[0028] The orientation film 8 and 9 is formed in the electrode forming face of the bottom substrate 1 and the top 
substrate 2, respectively. The orientation film 8 and 9 is level orientation film which consists of organic high 
molecular compounds, such as polyimide, and orientation processing by rubbing is performed to the opposed face. 
[0029] The bottom substrate 1 and the top substrate 2 are pasted up through the frame-like sealant 10 at the 
periphery edge, and liquid crystal 11 is enclosed with the substrate 1 and the field surrounded by the sealant 10 
between two. Liquid crystal 1 1 has the spiral pitch of a chiral smectic C phase smaller than spacing of both the 
substrates 1 and 2 t and it is the ferroelectric liquid crystal (henceforth, DHF liquid crystal) which does not have 
the memory nature of an orientation condition. A spiral pitch is 700nm - 400nm or less (for example, 400nm - 
300nm) which is the wavelength of a light band, this DHF liquid crystal 1 1 has large spontaneous polarization, and 
a cone angle type consists of a ferroelectric liquid crystal constituent (about 27 degrees thru/or 45 degrees 
(desirably 27 degrees thru/or 30 degrees)). In addition, in drawing 4 , a sign 12 shows the transparent gap material 
which regulates spacing of both the substrates 1 and 2, and this gap material 12 is arranged in the state of 
scattering in the liquid crystal enclosure field. 

[0030] The DHF liquid crystal 11 turns the normal of the layer of the layer system which a chiral smectic C phase 
has towards the orientation film 8 and orientation processing of nine, and forms a uniform layer system. Moreover, 
since the spiral pitch is smaller than substrate spacing, where it has spiral structure, it is enclosed between a 
substrate 1 and 2. When an electrical potential difference with an absolute value higher than a predetermined 
value is impressed between the pixel electrodes 3 and counterelectrodes 7 which counter on both sides of a liquid 
crystal layer, The DHF liquid crystal 11 is set as one condition of the 2nd orientation condition in which the 1st 
orientation condition and liquid crystal molecule in which a liquid crystal molecule carries out orientation to an 
. .one direction. carry out orientation. in Jthe other; directions according to the^olarity- of applied; VJoJtage.. Moreover,_ :. ^ 
when an electrical potential difference with an absolute valueJower than said predetermined value is impressed 
between the impression pixel electrode 3 and a counterelectrode 7 f and the spiral of the DHF liquid crystal 1 1 is 
distorted, the average array condition of a liquid crystal molecule will be in the 1st and the middle condition of the 
2nd orientation condition according to applied voltage. 

[0031] The polarizing plates 13 and 14 of a couple are arranged at the upper and lower sides of a liquid crystal 
display component. The transparency shaft orientation of polarizing plates 1 3 and 1 4 is set up according to the 
direction of orientation of the liquid crystal molecule of the DHF liquid crystal 11 in the above-mentioned 1st and 
2nd orientation condition. 

[0032] The relation between the transparency shaft of polarizing plates 13 and 14 and the direction of orientation 
of the liquid crystal molecule of the DHF liquid crystal 1 1 is explained with reference to drawing 6 . Drawing 6 (a) 

shows transparency shaft 14a of the upper polarizing plate (henceforth; top polarizing plate) 1 4 in drawing 4 , (b) 

shows the directions 11a and 11b of orientation of the liquid crystal molecule in the 1st [ of the DHF liquid crystal 
1 1 ], and 2nd orientation condition, and (c) shows transparency shaft 13a of the lower polarizing plate (henceforth, 
bottom polarizing plate) 13 in drawing 4 . 

[0033] It is one polarity, and when the electrical potential difference beyond a value predetermined in an absolute 
value is impressed, the DHF liquid crystal 1 1 will be in the 1st orientation condition, and will carry out orientation 
of the liquid crystal molecule to 1st direction of orientation 11a shown in drawing 6 (b) as a continuous line. It is 
the polarity of another side, and when the electrical potential difference beyond a value predetermined in an 
absolute value is impressed, the DHF liquid crystal 1 1 will be in the 2nd orientation condition, and will carry out 
orientation of the liquid crystal molecule in the 2nd direction of orientation shown in drawing 6 (b) with a wavy line. 
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Although' the gap angle theta of 1st direction of orientation' 1 1a and 2nd direction of orientation 1 1 b changes with 
classes of DHF liquid crystal 1 1, it is selected by 25 degrees - 45 degrees, and is 27 degrees - 45 degrees 
desirably. ^ ; * c - - ' - f : 

[0034] transparency shaft 14a of one [ among the polarizing plates 13 and 14 of a couple ] polarizing plate 14, for 
example, a top polarizing plate; — the two directions 1 1 a and 1 1b of orientation of the DHF liquid crystal 1 1 — on 
the other hand, it is parallel mostly with 2nd direction of orientation 11b, and transparency shaft 13a of the 
bottom polarizing plate 13 of another side lies at right angles to transparency shaft 14a of the top polarizing plate 
14 mostly. * * ; - . 

[0035] the time of the ferroelectric liquid crystal display device which set up the transparency shaft of polarizing 
plates 13 and 14 as shown in drawing 6 carrying out orientation of the. liquid crystal molecule to 1st direction of 
orientation 11a — permeability — most — being high (a display the brightest) — when carrying; out orientation of 
the liquid crystal molecule to 2nd direction of orientation 1 1b, permeability becomes the lowest (a display. most 
darkly). 

[0036] That is> after the liquid crystal molecule has turned to 1 st direction^ orientation 1 1 a, the linearly 
polarized light which passed the polarizing plate by the side of incidence turns into nonlineiar polarization by the 
polarization of the DHF liquid crystal 1 1, and a component parallel to the transparency shaft of an outgoing 
radiation side polarizing plate penetrates the polarizing plate by the side of outgoing radiation, and: it carries out 
outgoing radiation. For this reason, a display becomes bright. On the other hand; after the liquid crystal molecule 
has turned to 2nd direction of orientation 11b, the linearly polarized light which passed along the polarizing plate 
by the side of incidence hardly receives the polarization of the* DHF: liquid crystal 11, but a liquid crystal layer is 
passed with the linearly polarized light, the most is absorbed with the polarizing plate of another side, and a 
display becomes dark. ■ n . ; ^ f . 

[0037] Next, the actuation approach of the ferroelectric liquid crystal display device of the above-mentioned 
configuration is explained with reference to drawing: 1 and drawing 2 . The voltage waveform by which drawing 1 is 
impressed to the pixel electrode 3 of - of Kth line the K+7th line (K=8n+1 and n are 0 or a forward positive r 
number) of the arbitration of the liquid crystal display of this example, and drawing 2 show the voltage waveform 
of the pulse signal impressed to the gate line of - of 1st line the 16th line, and each data line. . . 
[0038] In this example, the selection period (write-in period) of the pixel (each gate line) of each line consists of a 
selection period and an anaphase selection period in the.first half, a selection period is the same timing in the line 
of plurality (eight) in the first half, and anaphase selection periods differ for every line. In this example; said . 
selection period and an anaphase selection period, respectively Period,deltat Divide equally into the slot for (for 
example, about 45 microseconds), write in the slot in the second half of an anaphase . selection period,, and it 
considers as the impression period of a pulse P4: Write in the slot in the first half of an-anaphase selection period, 
and^it considers-as theJnipression^period of^the compensation pulse.Rl over, a pulse. P4. The .slot in~the; second 
half of a selection period is made into the impression period of the reset pulse, P2 for setting the DHF liquid = 
crystal 1 1 as the 2nd orientation condition, and is made into the impression period of the compensation pulse [ as 
opposed to a reset pulse P2 for the slot in the first half of a selection period ] P1 in the first half in the first half. 
[0039] First, the line driver 21 impresses a gate pulse to the gate line 5 of - of 1st line the 8th line simultaneously, 
and makes the first half selection period of the pixel of - of 1st line the 8th line turn on simultaneously TFT4 of - 
of- 1st line the 8th. line, as shown in drawing 2 (a)„4- (d). In the meantime, the column driver 22 impresses the 1st 
reset pulse P1 of straight polarity, and the 2nd reset pulse P2 of neigatiye polarity to all the data lines 6, as shown 
in drawing 2 (h). In order that the 2nd reset pulse P2 may abolish the hysteresis of a liquid crystal display 
component, it is a pulse for setting the DHF liquid crystal 11 as the 2nd array condition; and electrical-potential- 
difference va I ue-VR of this 2nd reset pulse P2 is sufficient value for almost all the major axes^of a liquid crystal 
molecule to arrange to<-2nd direction- 1 1 b. -Moreover, the 1 st reset pulse P1 is a pulse for cornpensatihg direct - : - 
current voltage inclining toward the DHF liquid crystal 1 1 by impression of the 2nd reset pulse P2 f and starting, 
the electrical potential difference of the 1st reset pulse P1 and the 2nd reset pulse P2 has an equal absolute 
value, and its polarity is reverse [ the reset pulse ]. 

[0040] In addition, each of polarities of each [ these ] pulses P1 and P2 and electrical-potential-difference values 
is the polarities and electrical potential differences to the reference voltage V0 of a data signal. This reference 
voltage V0 is the same as the electrical potential difference impressed to a counterelectrode 7. Moreover, the 
pulse width of the gate pulse supplied to the gate line 5 is narrower than the pulse width of a pulse pair supplied 
to a data line 6. This is for holding the voltage level of the pulse in the second half of a pulse pair at accuracy in 
the capacity (capacity which consists of a pixel electrode 3, a counterelectrode 7, and DHF liquid crystal 1 1) of 
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each pixfel. In drawing 2 , in order to make a drawing legible, the difference of the.puise width of a pulse pair on a 
gate pulse and a data line is emphasized. 

[0041] If a gate pulse turns off t a transistor 4 will also be turned off and the capacity of each pixel of - of 1 st line 
the 8th line will hold an electrical potential difference almost equal to electrical-potential-difference-VR of the 
2nd reset pulse P2. Supposing white (light transmission) is written in a pixel on a forward electrical potential 
difference and black (light impermeability) is written in a pixel on a negative electrical potential difference, all the 
pixels of - of 1st line the 8th line will be in a black condition (blanking) condition. 

[0042] Then, the anaphase selection period of the pixel of the 1st line begins, the line driver 21 impresses a gate 
pulse to the gate line 5 of the 1 st line, and TFT (TFT of the 1 st line)4 connected to the gate line 5 of the 1 st line 
turns it on. On the other hand, the train driver 22 impresses the write-in pulse P4 and the compensation pulse P3 
which have the electrical potential difference (write-in electrical potential difference) VD corresponding to the 
display gradation of the pixel of the 1st line to each data line. It is a pulse for compensating that direct current 
voltage inclines toward the DHF liquid crystal 1 1 by impression of the write-in pulse P4, and the compensation 
pulse P3 is impressed, and an absolute value has the same electrical potential difference with the write-in pulse 
P4 and reversed polarity. The minimum value of the write-in electrical potential difference VD is made into an 
electrical potential difference V0, maximum Vmax is made into a value [ a little ] lower than the electrical 
potential difference VR of the 2nd reset pulse P2, it writes in in the range of V0 - Vmax, and an electrical 
potential difference is controlled by this example according to display gradation. 

[0043] While the write-in pulse P4 is impressed to the data line 6, the line driver 21 turns off a gate pulse and 
turns off TFT4 of the 1st line. For this reason, as shown in drawing 1 (a), the wave of the electrical potential 
difference impressed to the pixel electrode 3 of the 1st line is written in with the pair of the reset pulses P1 and 
P2 impressed to a selection period in the first half, and the compensation pulse P3 impressed to an anaphase 
selection period, and serves as a pair of a pulse P4. 

[0044] The capacity of each pixel of the 1st line holds the electrical potential difference currently impressed 
when TFT4 of the 1st line turned off, i.e., an electrical potential difference almost equal to the electrical potential 
difference VD of the write-in pulse P4. For this reason, the pixel of the 1st line maintains the gradation 
corresponding to the write-in electrical potential difference VD, i.e., the gradation corresponding to an indicative 
data, till the first half selection period of the following frame. 

[0045] Henceforth, as the anaphase selection period of the 2nd and 3rd ... and the gate line 5 of the 8th line 
comes and the line driver 21 is shown in drawing 2 (b) - (d) Sequential impression of the gate pulse is carried out 
on the 2nd and 3rd ... and the gate line 5 of the 8th line, and the train driver 22 impresses the compensation pulse 
P3 and the write-in pulse P4 corresponding to an indicative data which writes in and has an electrical potential 
difference VD to each data line 6, as shown in drawing 2 (h). consequently, to the pixel electrode 3 of - of 2nd 

^ line the :8th line Drawing. 1 .(b) the wave-like, pulsa: signal shownJnr-(h); is.impressed,, respectively^ 

capacity which is the pixel of - of 2nd line the 8th line The electrical potential difference currently impressed 
when TFT4 of - of 2nd line eight lines turned off, i.e., an electrical potential difference almost equal to the 
electrical potential difference VD of the write-in pulse P4, is held, and this maintains the gradation corresponding 
to an indicative data till the next first half selection period of the gate line of - of 1st line the 8th line. Above, the 
writing to the pixel of - of 1st line the 8th line is completed. 

[0046] Then, the first half selection period of the pixel of - of 9th line the 1 6th line comes, and the line driver 21 
impresses a gate pulse to the gate line 5 of - of 9th line the 16th line simultaneously, as shown in drawing 2 (e) - 

(g) . On the other hand, the train driver 22 impresses the pair of the 1st reset pulse P1 and the 2nd reset pulse P2 
to each data line 6. Then, the anaphase selection period of the pixel of - of 9th line the 16th line comes, and one 
by one, as shown in drawing 2 (e) - (g), the line driver 21 carries out sequential impression of the gate pulse on 
the 9th and 10th ... and the gate line 5 of the 1 6th line, as the train driver 22 is shown in drawing 2 (h)r it writes in 
each data line 6 with the compensation pulse P3, and impresses a pulse P4. Consequently, the wave-like 
electrical-potential-difference pulse shown in the pixel electrode 3 of - of 9th line the 1 6th line at drawing 1 (a) - 

(h) is impressed, and the pixel of - of 9th line the 16th line maintains the gradation corresponding to an indicative 
data till the next first half selection period of the pixel of - of 9th line the 16th line. 

[0047] Henceforth, the same actuation is repeated every eight lines, and when the writing to the pixel of all lines 
is completed, write-in actuation is ended. And initiation of the following frame repeats above-mentioned actuation 
again from the pixel of the 1st line. 

[0048] The flow of the write-in whole actuation explained above comes to be shown in drawing 3 (a) - (d). In 
addition, drawing 3 (a) and (d) show one screen of this liquid crystal display component, and drawing 3 (b) and (c) 
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show eight lines-of the one screen. 

[0049] First, a reset pulse pair is impressed to the pixel of - of 1st line the 8th line, and as hatching is attached 
and shown in drawing 3 (a), all the pixels of - of 1st line the 8th line are set as black (blank condition) (first half 
selection period of the pixel of - of 1st line the 8th line). Next, it writes in the pixel of the 1st line with the 
compensation pulse P3, and the pair of a pulse P4 is impressed, and as shown in drawing 3 (b), the pixel of the 1 st 
line is set as the gradation corresponding to an indicative data (anaphase selection period of the pixel of the 1st 
line). 

[0050] Next, it writes in the pixel of the 2nd line with the compensation pulse P3, and the pair of a pulse P4 is i 
impressed, and as shown in drawing 3 (c), the pixel of the 2nd line is set as the gradation corresponding to an 
indicative data (anaphase selection period of the pixel of the 2nd line). Henceforth, the same actuation is repeated 
to the pixel of the 8th line, and the pixel of - of 1st line the 8th line is set as the gradation corresponding to an 
indicative data. 

[0051] Then, the pair of reset pulses P1 and P2 is impressed to the pixel of - of 9th line the 15th line, and as 
shown in drawing 3 (d), all the pixels of - of 9th line the 15th line are set as black (blank condition) (first half 
selection period of the pixel of - of 9th line the 15th line). Next, it writes in the pixel electrode 3 of - of 9th line 
the 15th line with the compensation pulse P3, and sequential impression of the pair of a pulse P4 is carried out, 
and as shown in drawing 3 (b) and (c), the pixel of each line is set as the gradation corresponding to an indicative 
data one by one. 

[0052] Henceforth, again, after the same actuation is repeated and the writing of an indicative data is completed 
on the whole 1 screen, as shown in drawing 3 (a), the pair of reset pulses P1 and P2 is impressed to the pixel of - 
of 1st line the 8th line. 

[0053] According to the above-mentioned example, the pixel of a multi-line can be simultaneously set as a 
blanking condition. For this reason, as compared with the case where a reset pulse pair is impressed according to 
an individual, the write-in time amount for one screen can be shortened at the selection period of the pixel of 
each line. Moreover, data processing in the train driver 22 becomes easy, and can simplify the structure of the 
train driver 22. 

[0054] Next, an example of the configuration of the line driver 21 and the train driver 22 is explained with 
reference to drawing 7 . The train driver 22 consists of the timing signal generation circuit 31, an electrical- 
potential-difference generation circuit 32, a selection-signal generation circuit 33, and a selection circuitry 34. 
For example, the selection-signal generation circuit 33 and a selection circuitry 34 are arranged for every data 
line, an.d the timing signal generation circuit 31 and the electrical-potential-difference generation circuit 32 are 
arranged common to two or more data lines 6. 

[0055] The timing signal generation circuit 31 generates the clock signal of for example, periodic deltat. The 
.electricahqaotential-difference generation circuit 32.generates -two .or.more. electrical .potential .differences 
impressed to a data line 6. The indicative data of a clock signal and a pixel unit is supplied to the selection-signal 
generation circuit 33. When the indicative datas of each pixel of the 1st line, the 2nd line, and ... are assumed to 
be X1, X2, .... X8 and X9, and the selection-signal generation circuit 33 The data XR corresponding to the 
electrical potential difference VR of a reset pulse are inserted every 8 pixels, and select data XR, -XR, -X1, X1, - 
X2, X2, -X3, -X8, X8 and XR, -XR, -X9, X9, and ... are generated. A selection circuitry 34 chooses the thing 
corresponding to select data among two or more electrical potential differences supplied from the electrical- 
potential-difference generation circuit 32, and supplies it to a data line 6. 

[0056] On the other hand, line DORABA 21 consists of drivers 42 which impress the electrical potential 
difference corresponding to the output data of the scan (address) data generation circuit 41 and the scan data 
generation circuit 41 to the gate line 5. According to the clock signal supplied from the timing signal generation 
circuit 33, -the scan data generation circuit 41 generates the data stream corresponding to a gate pulse; and 
supplies it to a driver 42. 

[0057] By the above-mentioned actuation approach, gradation control of the ferroelectric liquid crystal 
component mentioned above was performed. In this actuation approach, for 45 microseconds, the electrical 
potential difference VR of a reset pulse was set as 17V, and the write-in electrical potential difference VD was 
set as 0 <=VD<=14V for pulse width deltat. The result is shown in drawing 8 . As for drawing 8 (a), the property at 
the time of writing in with a reset pulse pair and impressing a pulse pair to a pixel continuously and drawing 8 (b) 
show the property at the time of writing in after 7 selection-period (7and2deltat) progress, and impressing a pulse 
pair to a pixel, after impressing a reset pulse pair like drawing 1 (h) like drawing 1 (a). A clear gradation display is 
possible for any case. 
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[0058] InT addition, in order to hold the signal level on a data line as mentioned above in the capacity which . 
becomes accuracy from the pixel electrode 3, a counterelectrode 7, and the. DHF liquid crystal 11, the thing from 
which the signal level on a data line changes and for which a gate pulse turns, off a few in front is desirable. 
[0059] In addition, although the first half selection period of eight gate lines was made into the same timing in the 
above-mentioned example, it may not be limited to eight but two or more any are sufficient. Moreover, it is good 
also as separate timing, without making the first half selection period of two or more gate lines into the same 
timing. The selection period of one line is divided into a selection period and an anaphase selection period also in 
this case in the first half, a reset pulse pair is impressed to a data line 6 in the first half at a selection period, it 
writes in an anaphase selection period and the pair of a pulse and a compensation pulse is impressed to a data 
line 6. 

[0060] However, if there are too many lines which share a selection period in the first half, time amount after 
being set as a blanking condition until it. writes data in the pixel of the last line will become long too much, and the 
problem that a display flickers will occur. Moreover, when there are few lines which share a selection period in the 
first half; there is a problem that a selection period will be in a condition equal to being set up according to an 
individual in the first half, and the write-in time amount for one screen becomes long. Experimentally, as for the 
number of lines with which a line count, i.e., the number of the gate lines 5, shares a selection period the case of 
200 thru/or about 400 in the first half, 6 thru/or 10, especially 8 are desirable. 

[0061] In addition, although the electrical potential difference of the 1st and the 2nd reset pulse P1 and P2 is set 
to VR and -VR and it is impressed by the gate line in this sequence in the above-mentioned example, reverse is 
sufficient as the sequence of impression of the 1st and the 2nd reset pulse P1 and P2. In this case, each pixel is 
set as white (light transmission condition) in a selection period in the first half, after that, is an anaphase selection 
period and is set as the gradation corresponding to an indicative data. It is more desirable to set each pixel as a 
black condition in a selection period in the first half, since the sensibility of human beings eyes is more sensitive 
to white than black. ^ «' 

[0062] The reset electrical potential difference VR and -VR may not be the electrical potential differences in 
which the miajor axis (director) of the liquid crystal molecule of the DHF liquid crystal. 1 1 carries out orientation in 
the directions 1 1a and 1 1b of orientation thoroughly that what is necessary is just the electrical potential 
difference which almost carries out orientation in the 1st or 2nd direction 1 la and 1 1b of orientation. 
[0063] Although the 1st reset pulse and the 2nd reset pulse are impressed to a pixel by a unit of 1 time in the 
above-mentioned example in the first half at the selection period, if the count of impression of the 1st reset pulse 
and the 2nd reset pulse is the same, the count of impression is arbitrary and good. 

[0064] Although the ferroelectric liquid crystal display device driven in the above-mentioned example sets mostly 
transparency shaft 1 4a of one polarizing plate 1 4 to 2nd direction of orientation 1 1 b of the DHF liquid crystal 1 1 
7. at parallel The.above-mentioned actuation, approach set mostly -transparency shaft 14a.of,one polarizingplate. 14.. 
to 1 st direction of orientation 1 1 a of the DHF liquid crystal 1 1 at parallel, the time of carrying out orientation of 
the DHF liquid crystal 1 1 to 2nd direction of orientation 11b — permeability — most — being high (a display the 
brightest) — when carrying out orientation of the DHF liquid crystal 1 1 to 1st direction of orientation 11a, it can 
apply also to actuation of a ferroelectric liquid crystal display device with the lowest (a display most darkly) 
permeability. Moreover, the actuation approach of this invention is applicable not only to the ferroelectric liquid 
crystal display device which uses TFT as an active component but the ferroelectric liquid crystal display device 
which uses MIM as an active component. 
[0065] 

[Effect of the Invention] According to the liquid crystal display of this invention, and the actuation approach of a 
liquid crystal display component, as explained above, at least one side of the electrical potential difference which 
L makes the orientation of the liquid crystal change into the 1st orientation- condition to a selection period in the 
first half, and the electrical potential difference which changes orientation into the 2nd orientation condition is 
impressed to a pixel, a liquid crystal molecule is made into a fixed orientation condition, and the write-in electrical 
potential difference corresponding to an indicative data is impressed to a pixel after that at an anaphase selection 
period. Therefore, a clear gradation display can be made to perform to the ferroelectric liquid crystal display 
device of an active matrix using a non-memory nature ferroelectric liquid crystal (DHF liquid crystal) with a spiral 
pitch smaller than substrate spacing. Moreover, write-in time amount of the 1 field can be shortened by carrying 
out the first half selection period of two or more gate lines in common. 
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• * NOTICES * * 
k 9 JPO and NCJPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) - (h) is a timing chart which shows the wave of the electrical potential difference impressed to the 
pixel of - of Kth line the K+7th line by the actuation approach of the liquid crystal display component concerning 
one example of this invention. 

[Drawing 2] (a) The timing chart which shows the wave of the electrical potential difference impressed to the gate 
line of - of 1st line the 16th line by the actuation approach of the liquid crystal display component which - (g) 
requires for one example of this invention, and (h) are timing charts which show the wave of the electrical 
potential difference impressed to a data line. 

["Drawing 3] It is drawing showing the write-in procedure by this example, and drawing in which (a) and (d) show 
one screen, (b), and (c) are drawings showing the pixel for eight lines. 

[Drawing 4] It is the sectional view showing the structure of the liquid crystal display component driven by the 
actuation approach of the liquid crystal display component concerning one example of this invention. 
[Drawing 5] It is the top view showing the configuration of the bottom substrate of the liquid crystal display 
component shown in drawing 4 . 

[Drawing 6] It is drawing showing the relation of the direction of the method of ** of the transparency shaft of a 
polarizing plate, and a liquid crystal molecule, and (a) is drawing in which the transparency shaft orientation of a 
top substrate and (b) show the direction of the method of ** of a liquid crystal molecule, and (c) shows the 
transparency shaft orientation of a bottom substrate, respectively. 

[Drawing 7] It is the block diagram showing an example of the configuration of a line driver and a train driver. 
[Drawing 8] It is the graph which shows change of applied voltage and permeability. 
[Description of Notations] 

1 Transparence Substrate (Bottom Substrate) 

2 Transparence Substrate (Top Substrate) 

3 Pixel Electrode 

4 Active Component (TFT) . ... : .... ;:,^...r:..v. — . ; 

5 Gate Line (Scan Line) , . . 

6 Data Line (Gradation Signal Line) 

7 Counterelectrode 

8 Orientation Film ' 

9 Orientation Film 

10 Sealant 

1 1 Ferroelectric Liquid Crystal (DHF Liquid Crystal) 

12 Gap Material 

1 3 Polarizing Plate (Bottom Polarizing Plate) 

1 4 Polarizing Plate (Top Polarizing Plate) 

~ - 21 Line-Driver (Line Actuation •Gircliit)-" : -- , "'--'- ; - ^ — ' - - ■' ~ 

22 Train Driver (Train Actuation Circuit) 

31 Timing Signal Generation Circuit 

32 Electrical-Potential-Difference Generation Circuit 

33 Selection-Signal Generation Circuit 

34 Selection Circuitry 34 

41 Scan Data Generation Circuit 

42 Driver 



[Translation done.] 
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